Novel culture strategy for human stem cell proliferation and neuronal differentiation.
Embryonal carcinoma (EC) stem cells derived from germ cell tumors closely resemble embryonic stem (ES) cells and are valuable tools for the study of embryogenesis. Human pluripotent NT2 cell line, derived from a teratocarcinoma, can be induced to differentiate into neurons (NT2-N) after retinoic acid treatment. To realize the full potential of stem cells, developing in vitro methods for stem cell proliferation and differentiation is a key challenge. Herein, a novel culture strategy for NT2 neuronal differentiation was developed to expand NT2-N neurons, reduce the time required for the differentiation process, and increase the final yields of NT2-N neurons. NT2 cells were cultured as 3D cell aggregates ("neurospheres") in the presence of retinoic acid, using small-scale stirred bioreactors; it was possible to obtain a homogeneous neurosphere population, which can be transferred for further neuronal selection onto coated surfaces. This culturing strategy yields higher amounts of NT2-N neurons with increased purity compared with the amounts routinely obtained with static cultures. Moreover, mechanical and enzymatic methods for neurosphere dissociation were evaluated for their ability to recover neurons, trypsin digestion yielding the best results. Nevertheless, the highest recoveries were obtained when neurospheres were collected directly to treated surfaces without dissociation steps. This novel culture strategy allows drastic improvement in the neuronal differentiation efficiency of NT2 cells, insofar as a fourfold increase was obtained, reducing simultaneously the time needed for the differentiation process. The culture method described herein ensures efficient, reproducible, and scaleable ES cell proliferation and differentiation, contributing to the usefulness of stem cell bioengineering.